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(54) LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
element with high light emission efficiency and a low 
operation current or a low threshold current. 
SOLUTION: A p-type impurity is doped having in the 
vicinity of an interface in the [000-1] direction in a 
quantum well layer 8b or is doped heavily near an 
interface in the [000-1] direction in a barrier layer 8a. Or &** 
an n-type impurity may be doped heavily near an 
interface in the [0001] direction in a quantum well layer 
8b or doped heavily near an interface in the [0001] 
direction in a barrier layer 8a. In this way, at least p-type 
or n-type impurity is added uniformly in the light emitting 
layer in the quantum well structure, so that the potential 
generated by piezoelectric effect in the confinement 
direction can be reduced in the quantum well structure. 
Then, the isolation between electorons and holes 
injected as a current can be restricted, and a decrease 
in luminous efficiency and the increase in operation 
current or threshold current can be reduced. 
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[0 0 6 4] ( ±K«l-SB4toHt6W(-*5»t6 K-t°> 

mi, *2*3J:t/»3^*ttW«:ia^iD-frrfc 
«t<, fU> »2, »3*3«t^»4(0|lttWS:jB^i? 

[0065] (5) ms^mmm 

[0 0 6 6] 15 (DHft«ii, H 1 1 l-^-TJ: 9 (C, % 

i ^ mmm tm2 <ommm t &mfr&t>ittii><nx<h 

[0 0 6 7] *jtJ6W"Ctt\ B 1 2 tC^i 9 ic. 

[0 0 6 8] Lfc^ot, MQWMS8^Cp 
5(? S^FIffife^Jit/nS^attW^Sr^i-SS^^, ^ 
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fc p s!*£s»«>a« t n s^aft waft t 

[0 0 6 9] &*5, Wx.«*l*5«tt/»4<7)||j&«*:|a 

£o 70 

[0 0 7 0] (6) «6a>H«« 

Ell 3*3«fcuqgi 4Ji*6W**0yo*»ftu-1f* : F- 
[0 0 7 1 ] S6©$jM(i, Hi 3t^i-J:5K:, * 
£ 0 *HiSMT-ti, pa^*B*-e«><5Mg*5j:tf nfi^F 

[0 0 7 2] *HJSWr-tt, II 4(C^i-«t 

[0 0 7 3] *HH6«T*li, g^#FJI 8btl: P 

**m«»MQw«jtJH s «r«jt^>r v\zmm Ltz 

[0 0 7 4] (7) SB7(DHttS0y 

[0075] %i vmmmx'its m 1 5 tc^-rj: ? ic, 

^Sli, 5Xl0 16 -5 X 1 0 20 cm" 3 t'fcS o 

[0076] ^mmmxn, mi sic^-t-j: pcpi^ 

LTM^tfMgj&Sfl^tfFJB 8 b*<D [0 0 0- 
1] #|p1«o£«9 n-S2^7'; KJB 7«J*C0< K-^ 
nS?F«»t Ltflx.tf S i ^fi^F!8 b t 

n Seattle J; 9EQa*<Ofc«>!cfg*Lfcaffi4glE^ 
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v ^aa«s w±# *s«i*a $ti5„ 

[0 0 7 7] 0iJx.lf^3OH!S^<7)Q ; ?-^F]S8 
» 4 co^tSW^ST- #FJS 8 b <Hc p SWtttt«ri$-|;: 

K-^LfcS^Kjo^T^ ^7 6O^IS0iJ^i^^t7)^m 

[0 0 7 8] oiio^^- »f* : ?-<oaijs*ft 
in 1 7 2 1 \m\ <o*m& m*<»%mismz 

[0 0 7 9] [1 1 tf>¥^J* U-lf 
*JHtt, MOVPEj^CJ;0f77'f7SIlJ:l:« 

?A (TMA 1 ) , hMf^U^A (TMG a ) s 
hii^fM^^^A (TMI n) , NH 3 , S i 
H 4 > >^ n^>^^i = /U-e^**>i>A (Cp 2 M 
g) SrfflV^o 

[0 0 8 0] £T . H 1 7 o £&&ft£r 6 

OO^cS*^ f77^7l^lil;l?^ 1 5nml| 
<D/<*7rJB 2ZMf&i-Z> 0 ISlftSri 150 

<CtC&t>. J?£0. 5/imiS07yK-^GaNJB 

3, J¥£4 /i m^S<7)S i K— -fG a N*^45n-3 
>^^MS4«:Mt5o SKS5r8 8 0t 

J?£ 0. 1 » m&fg<DS i K— -?G a 0 . 95 I n 
o.05NA»P>ftSn-^7y^WJl:JB5S:JB^-t-5o * 

jg<7)S i Kr^A 1 0 . i5Ga 0 .85N^b*Sn-IBl ? 
7 y KB 6. *3<J:tfJ¥£ 5 0 nm*£jK<7)S i K-^G a 

[0 0 8 1] $ g«ia£&8 8 0°C(C{£ib, 

4 nmigW7y K-^G a N3&»b4S 5^0P*H©8 
a <tJ?£4 nmgg^)7> K^^OG a o. 85 I n 0 . I5n 
N^P>*5 4BoS^-#F«8 bSrStajcfflJSL, Ga 
I nN^b45MQW^jt®8$:Mt5o JB 
l-lTWllWot, MQW^ftJBS^pM^F 

[0 0 8 2] S^(C X »«i&ffSr 1 1 5 O^tC^^, I? 
^4 0 nm^jS(7)Mg K-^G a N^P)45p-Sl ^ 
7^ KB9, SSO. 4 5f/m|^MgK-yAlG 
aNH46p-!2i'75'K@10, J?^50nmi 
g(7)Mg K-^G a N/>>b&3 p -^r-r y^JB 1 1 
fiJc-t-^o ±E^777lS2^? J p-^+y7 P il 1* 
X'<D&mi*. *ftffi(7)MOVPEifelC<ti9»ric-rSo 

[0 0 8 3] ^CD^. Hjl 8{C^-TJ:9(C N p-^r-V '7 

i i ±(o±m\^, e c r (m^-^-r 

<7)S i 3 N 4 ^0->y n >mttfofrbt£Z>%,W&ZeE 1 
4eMt6o Ekic, 7t h!i y^77^idJ:i;BHF 
(egff^ygO hiyfy^, g2|im 



(8) 

13 

^ ^ttoaaas 1 3*s»*s*i6. 

[0 0 8 4] ftlc, H l 9{:^tJ:9(:> #J;Ltf 7 6 T 

0 r r (OgEMOV P E&(C <£ 9 , n -SffiSWB 1 4 

3-5/i mOMg K-^GaNjJ»P)ft6p-3> 
^Hl2t:*iJt5, C*>BI, p-^^lll 
<7)Stti Lfc«fB»lCS««JlC p - G a N tf/Sft1-a <£ 9 

1 0 0 < C±#$-ti:, NH 3 <o«ESS:jfi3«lciSAn*-fr 70 
5 0 

[0 0 8 5] ;:©*9ft*«rFTj**fcfir o *f P 

-^rt^Bl 1 ^SttiLfcgP^lCp -G a N^^S 

St»*9« 1 4_hUltep-G a Nte& 0 B a /&;lL&l\ ?|§ 
rc#^a B B ^S^«^^>^, p-GaN^HMl3 

Ga N(DiRW^^HI^^I-^ B 0 0 ^^^^L, ««t*59 
Jgl 4ll:p-GaN^b^-5p-3>^^ hll 2# 

5 0 

[0 0 8 6] p-^ty/ii 1 t P - a v 

Kl3X*SEtt*tt, p-^f^Slltp-^^ 
MB 1 2 ir^BBtctt, S8tt«& 1 3(D8B#4rRfc^-(\ B 
$0. 2 Mm §SWS i 3 N 4 ^^^18^114 

[0 0 8 7] m 2 0\ZfF-f£ o t ? 

nil2 Sr^tf««JC, 1 0 |i mgSO^ h 

7^f «t'l?$ 3 - 5 /i mN i i^Itt^e w<DN 
iI^^^Htffll\ «x.tfCF 4 i=.y7*?ir 
^Htfflt\ (R I E) ^{c 

J: 19, n-=«>^^ hiS4*S»m-rS*"C, p-^V* 

[0 0 8 8] * <bK> IH 2 1 (CT^-tct 0 td, S i 3 N 4 
?(Oftiil 7^ECR/7X-7CVDj£, ^^-h!Jy 40 

n - ^ 7 y ^ W Jh JB 5 * -e<0«ffi*5 «t O^ffiffi^dcfil 

~C> n-=* h/g 4 (Outfit fcll®±(C, 0Hx.«A 

u/Ti^f,/^nll§16^KL, p-=*y??b 

mi 2±(^ N Au/Pd^f)/j:Spl6i 5***1- 

So 

[0 0 8 9] «X.«^*BBICJ:»), ^h7^7 P 
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[0 0 9 0] **5 % *»#^-if*^^*a»ffif-s i 

3 N 4 , S i 0 2 > A 1 2 O3 , T i 0 2 ^£$lJSLfc 
[0 0 9 1 ] (8) $80OHWJ 

[0 0 9 2] Hio*»ffu-ir*^wlBitt*$v^T, 

t77-f7SilW (0 0 0 1) ©±1^ MOVPES 

J: *9 . < H^77ri2 ^ri&rUT'^^oT v K— 

2, 1 4&Mx.tfMBEifc (#^i&^ =^>j£) 
VPEft (^7^ K^Mf ^MOVPEfeW 

[0 0 9 3] *Hj»WJC*5V^T, TV K-^G aN|3 

fcO, £ffc*S*¥8H*0> [0 0 0 1] *|6ltCJ*fiLTl> 
5 0 Lfc^ot, «l-»7(DjtlS«i:IPH:»*3ft5»f) 

[0094] -o^ic, i^7r-rrg®i(7) (ooo 

1) ®_hlc N MOVPEftia 9fiia"C/<y7TJi2*: 

^B B B/&J^ii:3^ afk«5*#»*Htt [0 0 0 1] * 

<D#ftfi£{fc-£1\ [0 0 0 1] ^ftlCfijc^L^ftSo 
[0 0 9 5] (9) £9tf>|£iSW 

[0096] hi <D*mfc^-vm*<nmTSk\z&\,*Xs 

f77^7SSl^) (0 0 0 1) @±(C. MBEj£lCj; 
0, £ fc^<y 7 7i2^IIT^o7 > K—^G 

1 4 ^rft!i(7))eB B B^5^ (#RtfHVPE&. MOVP 

So 

[0 0 9 7] #HHSMt-*3^t\ T> K-^Ga NJS 3 
^(bp-^** MBi 2*-eo*Htti>^ya;«iSS: 
tl, [0 0 0-1] ^MILTV^ 

5 0 ^<T>tz#), MQW«3tB8Offiffi4|E(0fpl#355^ i 

[0 0 9 8] ID2 2*3j:t/H2 3 (i» 9 <7)3I^^J(0^^ 

[009 9] i22l:/TtJ:^:> nlMHt^l 
X.(fS i *SK£^8 8 a +T*fi J ?-^F/S8 b (7) [0 0 0 
1] ^fS](Uo^ V) n -%2?yy KB 7 t«-T 
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RESJB8 a *T*iS^FB8 b(7) [0 0 0-1] *f6lfi]o 
*<9 p-»1 ^7 3/ KB9tt<0JH5fcSJ-*a«MHi£< 

[0100] *Hl£0g-ef4, §23 ic^-f J: 0 fc* 
*5J:t/]E7L365ac$4x, K- 1°> J: 5 * * y rttK 

*5j:0 ? L#v^ffl:««!t©±#^»»J$tt6o 
[0101] LfctfoT, MQW38ftJB8 4M;:p 

1-6»»li*#v\ tit, MQWMl8t(:»D$ti 

[0 10 2] MQW^7t^8^Pi^t It, »1~£7 

[0103] ±I5»1 -fB9^HSS«T*fi, SSi: IT 

#/^»«ii-e*>;lxtf, SiC, Si, Ga 

As, GaP, InP, G a N^lg^ffl^T^J: 

[0 10 4] £fc % ±153*1 -»9O||ft0iJ-ei4, ST- ^ 

«X.lf, GaNSSiCAlGaNHftSfi^ 
#FJB&4tf A 1 G a I n N^P>*5 WffiBfe^tfMQ 

£|£I4, ESM(ai.tfe«^^T [0 0 0 1] 
*rfil<Hoaffi*Sifi5<*'5, [0 0 0-1] #fifla<7)«ffi*s 
K<<C5. LfcASoT, pffl*f**S^ttnffl*»|&*) 

001) ifilc|BLT«i-JB9«>*IS«i:S»*-i-nfJ 

[0 10 5] Stic ^EiWZnSei'ttSit 

aii-vi«fk*»*»*t»*ti"«»/^ytt«lit*fc 
at-*- a 1 -vii «{t^«*»*o»^ictt, att^e 

[0 10 6] fiDx.T, ft^#F<7)^CiAtf>£fa£ IT 

14, »lwJ:»>taffl:4gE«>«4-*-**|fil-e*>iitf, fi^# 50 
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F/S^®^fil4 (0 0 0 1) ffifcHbft*<>*>"Ctt4 
V\> Iflf#FWl*ffiii J [0 0 0 1] <Hj£iQftlc^fr 

Iif#POl*ffi^-^ (HKL0) ®T*3c£ 

H, Kjo4t/L(4, H + K+L 
= 0«r»JEU ^OH = K=L = 0^<ftg(DST$) 
60 -tfC<£> (HKL0) ®(4, #JxJ4* (1*100) miS 

cttf (1 1-20) ®T'fc^ 0 mc % (0001) m*± 

S^I-S^a^Ficio^T, fi^#F<^Hi:5i«)*lfil 
T(4m^1-5o 

[0107] (b) %2<Dnm<DBm 

5 (111) iB«r±a5i:-r5HiE»tt»Jt«)MQW«* 
[0 10 8] III -VtJe^**»fr^i3V^T, fiT-# 

cl&^t [111] #ffl«<7>s;ffi#if&< , [-1-1-1] *■ 

(4, pffl^**S^#FJi*© [ill] *fiMo« 
#IC#K K-^U £/-;:f4i^i£JS*T-ffi^#FJiO [1 
l l] #fiM<75#ffi£&1-3«#lc#< K-^+S. *> 
61M4, nS^ttftSrS^FB + W [-1-1-1] #|&HM 
(Ott»tc*< K^L, *^J4P$il^4 3 r*^:T-#Fe^ 

[-1-1-1] *ffti««>ffffit»-rs»»^#< K-y-r 

[0 10 9] ifilc, III -Vfcffc£*¥»ffrfc:|3V*-C, 

fcJK^ifc^T [-1-1-1] # ffliH raffias H< x [1 1 
1] *rfiiraomffi^(g;^ 0 :oiM^>^t5f; 

#>{CI4, piWi^fif^Fg^^ [-1-1-1] 

[-1-1-1] *rfii«io»ffittjK-r5tt»fc#< K-y-r 

£0 *>SVM4. niW^^fi^Fit(7) [111] 

Flw [ill] ^fS]^J<D^®<t^-r5^^(c^< K— 

[0110] II-vilS{kd**»*i3 1 -vi 
1 Sifl:-&«5*3J*(c*5^T, fi^^F^^rt^rSi (ff® 
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ffiffi»*<0fc«>l::*£ LfcSffifcJ^lcfc^T [-1-1-1] 
#fi{ig<agfi#iS<, [ill] ^iPlffioSGWSte^. 

#F/S*£> [-1-1-1] #fii«ro»»lc#< K-^U * 
fcttKIIB + T-fl^tfFBa) [-1-1-1] %fam<nftfct 
&-tZ)1$tt\z£< K-^-rs. *>ai^W\ nS7MM* 
i^Fi^o [ill] ;frfi«*>tt$H::*< K-:/ 
U ^fcteBSB^-Cfi^FB^ [ill] *|6lffilw 
»ifii:*1-*»»lc*< K-^i-S. 
[0111] II-VURft-fr**W**5 ctTJS I -VI 

I »SflS***»fcfcfc^"C, fiT-^F<OS^^rS3 (#B 
fc¥fi**fi> Mffi»««r#L, ft*#F*>Bli:i&i&# 

«»*Ofc*jc«^Lfc«lfi[4gElc*5V^ [1 1 1] * 
f6]^oafi^i5< x [-l-i-i] C 

F^^co [ill] #|fiHHo«MHw#< K-^L, £fc 
l*»H» + -CH;^#FB<0 [ill] ^^]{RiJco#®<h^ 

^FI^^) [-1-1-1] *|fij«w»»l:^< K-^U 
l/cWli^T'i^Fl^) [-1-1-1] ^fi$]<7)#® 

[0 112] fltf-#Ftf>Bli:&tf>:fr|pj£ LTtt, flfcJ: 

fell (i i i) ifit*«EteiB*ffi«clKbix-6t«)-Ctt:4 
li^ftFoi^i^ [ioo] «i£Brtu:-&frffi 

(omn) ®T^^ti^ffi*fi*5J:t/m<b^ffi^ffi* 

»r-*>5o ±fEtf> (OMN) Bfl, (0 0 1) B 

(0 1 1) it'fcio (ill) B££® 

fci- SfiS-WtFfcfc^T, fi^#FwBHi:i&«>*l&lic 

tcJ:omffi4giBo«^-r5fi^#FH^ffi*ffijco^r 

[0113] (10) ll O^Hjg^J 

itmmOA 1 G a I n P %k*m» ^-^K^WJBJSfc^ 
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-r^rffilHT'fe^o HI 2 5:fcJ;OTl2 6 ttSB l 0(Ol»j 

/<> KH"C*>*. 

[0114] 1241:^1^, n-GaAslfi21 
I*. ffi#ffi# (ill) AOtefififcfiBSr^i-So n- 
G a A s g& 2 1 ±{Cn -G a o. 51 I n 0 . 49P^&£ 
2, n- (A 1 o. 7 G a o. 3 ) 0.51 I 
n 0 .49P^<b&£n-^7:y KB 2 3, &<£tfMQW$g 

/0 [0115] MQW^?tS 2 4 fi, @ 2 5 \Z^-t X 0 
(-> (A 1 o.5 G a o.5 ) 0.51 I n 0 . 49 P 4 3 
^ Kg2 4 c JbCl (A I o.5 Gao.5 ) 0. 45 I n o. 55 P 
5SOEE«£»SJB2 4 a*3«fctfGao.6 In 
0.4 P*>6454B©3l»9!i#Fii2 4 b^SEH^W 

[0116] MQWIM 2 4 JitCfi. (A 1 0 . 57G a 
0.43) o.5i I n 0 .49P**5><eS*3tf>r KB 2 5£>J:U^ 

82 6(i, G a 0.51 I n 0 .49P^6&6 1 0/I<O#FJI 
£0 fcjltf (A 1 o. 7 G ao. 3 ) 0. 51 I no. 49 P & 1 

[0117] ^S&T-PmHB 2 6 JiClte, p — (A 1 
0. 7 G a o. 3 ) 0.51 I n 0 . 49P^& & P ~ ^ 7 7 
2 7#flM£ft-CV^ 0 p-^7yKl2 70i«S« 

y KB 2 70!l yv?tt±iCttp -G a o. 51 I n 0 . 49 P^ 

30 [0 1 1 8] p-?y y KS2 7 (DmMfclZ. n-Ga 
As^b/j:6n-MyP7^i2 9«^, p- 
h!2 8±^3j:t;n-Sl7'D7^l2 9±Kl 
ttp-GaAs^e>*Sp -^t^i3 Q&BlA&tl 
■CV^o n-GaAsIfi2 1<OTil:nlg3 2» 
p-^-y ^B3 0^J:Ii:pli3 l^ffM 

[0 119] ill:|2 4<D^f*U~^^^-i-^5tt5 

#B<n»^;j3j:tjqKff£^-f 0 

[0 12 0] 

^ \m i ] 
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eg 


n-n' ?77@22 




0. 3//m 




323 


n-(AI 07 Qa 0 3 ) 0 51 ln 049 P 


0.8#m 


MOW 

SttB 
24 


24c 


(A, 0.5 Ga 0.5>0.51 ,n 0.49 P 


50nm 


SSH24a 


(AI 0.5 6a 0.5 ) O.45 ,n O.55 P 


#4nm 


#FJI24b 


6a O.6 ,n 0.4 P 


S-IOnm 




125 


(A! 0 57 6a 0 ^ 0 51 ln 0 49 P 


30nm 


UK 






£1.1nm 






(A, 0.7 Ga 0.3 ) 0.51 ln 0.49 P 


#1.7nra 


p-$7?K IS27 


^< A, 0.7 Ga 0.3 ) 0.51 lr \).49 P 


0. 8/im 




128 




0. 1//m 


n-S3Sr D?$J§29 


n-QaAs 


0. 8|im 


p-*W I 


130 


p-GaAs 


3j*m 



[0 12 1] T*^«Cio^T, n-Ga 

A s g& 2 1 _L(D#/g 2 2-30 I2MO C VDfe 

[0 12 2] EilPSIi2 4 a^»^*ttn-Ga 

tflfcJ:!), ESl^lg2 4 a fin -G a AsSl2 
llc*fLTJE«MSrfl-rSo ^li01^Fl2 4b(Dfe 
^^fcfin-Ga Asl«2 !W»^ftJ:n'hS< 
KS^tLTt^o ^HClJ;^ 3l3f«9^#F^2 4 btt 
n-GaAs!g2l LT §I3S0 ^Sr#-T 60 
[0123] H25i:^tJ;9(:, nS^KfttltW 
X.tfS e ^SJEEMSffKJB 2 4 a * 0 31#FIS 2 4 
b <D [-1-1-1] 2f fi{|!jo£ 0 ft#>f KB 2 4 c M<Dftffi 

tfZ nMlgflS2 4 a t TSI* 0 ^#FB 2 4 b 
(7) [1 1 1] #fi«o*9*#>r KB 2 5«(OJHt» 

-rss#tc£< K-^stu KBK-try^«Jtt4o 

K-t 0 y^jg75Mi(^L^^(c:o^T^L-r^5o 
[0124] *H*6WT-Ji, MQWUftJS 2 4* 

^i^FIrtl:ilt#Fl2 4 bj&^ISS 1 ^*:* 
U »SB 2 4a dSESmS:W-rSfc«>, WffiB 2 4 a 
Cli#F!2 4 b £ttR»ott{£4glWs«£-t-a 0 

[0125] **j6^jTil, i26 IZ^-f J: 9 (C N 

teJ:tfEftasffl<U3*u K-e°v^^J;5^^ !J nils 

{fcLfcnS*«»£lCj;9 5l«!9^#FB2 4 b« 



[0126] (11) Si 10>Hlfc« 

i27 1 1 (oninn\z.tertzz n s e 

^291111 loispMs*!/- yamcfeMts 

MQW|g)fei(Ox^/u^/<y KBT**>5o 
[0 1 2 7] i2 7(Cjol>T, n-GaAsSfi4 1(7) 
(111) B ( ffi±K, n -G a A s frbteZi n-g! 1 
•y-77ri42, n-ZnSe^f)^n-|2/<y7 
7§4 3, n-Zno.9 Mgo.i S 0. 15 S e 0. 85^ ^ 4 
J0 Sn-^77K144, ;fcJ;tfMQW$gJfcB4 

[0 12 8] MQWI*I4 5(1, 112 8^-fJ: 3 
lZ s ZnSo.l Seo.9 ^^^SSg^iaDIBIi 
45ai6j:t/Zno. 7 Cd 0 .3 S e 7i»6ft 3 4 B0>EEfii 
^#FiB4 5 b*SSfS^fflB$tlT45o 

[0 12 9] MQW«*l4 5±l:il p — Z n 0. 9 M 
gO. 1 S 0 . 15 S e 0.85*^45 P - 9 7 V KJg 4 6 

40 [0 13 0] p-^7y Kl4 6W!i y^tt±l:ii, p 
-ZnSeH^5p-3^n|4 8/!f>7iM£*K 
p-^7yKB46W!l r^l/p-3>^ KB 
4 8<Dp5HR:H;i(iS i 0 2 R4 7 *S7B/ft£iVCt*5. n- 
Ga Aslg4 1C7)T®(C ntS5 O^JfM^tt, p- 
h®4 8±:fcJ;tfS i 0 2 JB4 7il:pSe4 
9 tltV^, 

[0131] i2l:|2 7^^»*^-1f*^-{Cfc»t5 

[0 13 2] 
50 [^2] 
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22 






Sid 


n-^1n"v;7g42 


n-GaAs 


t/im 


rHB2/f 


n-ZnSe 


1//m 




n " Zr \).9 M So.1 S 0.l5 Se 0.85 


1^m 


MQW 




ZnS 0 t S8 0 9 


#5nm 


#FB45b 




#5nm 


p-«?KB46 


P " Zn 0.9 M S 0 .1 S 0. 15^0.85 


1 j/m 


P-3>«HB48 


p-ZnSe 


0.5/im 


Si0 2 @47 


Si0 2 j 


0. 5|/m 



[0 13 3] B2 8l:*tJ:5lc, niffiftHtPJ 
xtfC 1 /5^li01(^ll4 5 a * t»ffi«ffi#FJB4 5 
b <D [-1-1-1] *lnlffi|o* «9 p - 9 7 y KJH 4 6 (B<7># 
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